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INFLUENCE OF LOW ATOMOSPHERIC PRESSURE 
ON THE DISCRIMINATIVE REACTION TIME 
by 
Yoshikazu O h w a k i (:kifi~-) 
(Institute of Psychology, Tohoku University,Sendai) 
This experiment was c3.rried out from the beginning of April to the end 
of October 1944 at the Laboratory of Aviation Medicine, Tohoku University 
(Director; Dr. med. Prof. Toyojiro Kato). 
The experimental room is a 3 M3 low atomospheric pressure tank. There 
is a 55 cm x 48 cm large screen on the desk in the middle. On the screen, 
at the same height of the subject's eyes was lighted a four coloured little 
lamp. The distance from the subject to the lamp was 3. 4 cm, and the dia-
meter of light 1. 6. The subject sat down at a 50 cm distance from the sti-
mulus light. First the subject presses down with his right hand finger the 
right key, with his left hand finger the left key, with his right foot the 
right foot key, with his left foot the left foot key. If red light is lighted, 
the subject must react through releasing his right hand finger: to the yellow 
Jight with his left hand finger: to the blue light with his right foot : to the 
green light with his left foot. 
The reaction time is measured by Hipp's chronoscope. Every experiment 
day we measured the error of the chronoscope through a control hammer 
after W undt. The error is almost always about 1. 3%, but it seldom reached 
to 4. 2% at most. 
The experimenter applies an oxygen inhaler and was helped by an assi-
stant. The experimenter, subject and assistant all have their ears stuffed 
with cotton. 
The signal of "ready" is given visually, because the subjects cannot 
hear the voice. The word "ready" is written on a 2 cm x 3 cm large white 
card. The assistant holds out the card at the fixation point on the screen. 
One of the most important factors that influence reaction time is, as is 
already well knownm, the time interval between the signal "ready" and the 
appearence of stimulus. We must keep the time interval constant. Besides, 
the interval ought not to be too short. Therefore, we used metronome in 
tempo 56 times in a minutes. At the first tone the subject gets ready. (The 
card signal is held out. ) At the second tone nothing occurs. At the third 
tone the stimulus is presented, The time interval between the signal "ready" 
and the stimulus presentation is two seconds<2). 
There are free manners of stimulus presentation. We measure the reac-
tion time of three situations and compared these reaction times. 
(A) We present the same stimulus, red light, for example, ten times 
successively and the measure its reaction time. 
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(B) We present three or four stimuli alternately and regularly. 
(C) There is difference in regard to the time of apperaence among three 
or four stimuli. The green light appears very often; for example sixteen 
times. The red light, on the contrary, appears only four times. Consequen-
tly, the time and order of each stimulus presentation is irregular. In this 
situation alone does the discriminative reaction occur in reality. 
From the beginning of April to end of July preparatory experiments 
were carried out, and from the beginning of August to the end of October, 
principal experiments. 
The subjects are Y. Ohwaki, K. Kato, J. Abe, and students of Psychology, 
K. Takahashi and I. Ishihara. 
The degrees of low atomospheric pressure are 3500 M. height and 5000 
M. height. Of these two situations, we report here mainly the result of the 
situation of 5000 M. height, because in the latter case the effect of low ato-
mospheric pressure very clearly. 
THE RESULT OF EXPERIMENT 
(I) As the following Table 1 shows. 
Table 1 
Experiment in normal atm. pressure in the tank. 
C: DM/MXlOO 
'~ 
Red Orange Blue 
(right hand) (left hand) (right foot) 
Sub. " a. M. (o-) C (%) a. M. (er) C (%) a.M. (er) C (%) " I 210.8 13.2 249.5 10.5 262.2 12.0 
T 297.0 8. 1 292.0 10.9 337.0 7.1 
0 425.0 21. 4 424.0 17.4 454. 0 18.7 
Even one is only in the low pressure tank, of which atomospheric pressure 
remains normal, the reaction time becomes larger. It seems to be not only 
the effect of psychological factor but the effect of deafening noise. 
(II) At the 3500 M. height (490mm atomospheric pressure), the selective 
Table 2 
Experiment in low atm. pressure, at 3500M height. 
(490mm pressure) 
St. Red Orange Blue 
(right hand) (left hand) (left foot) 
• .. I~----· 
Sub. ·. a. M. (er) C (%) a. M. (er) C (%) ! a. M. (er) C (%) 
I 202.3 10.8 197.1 13.0 288.6 15.0 
T 245.7 15.3 253.6 16.6 297.5 9.3 
0 311.4 12.1 325.4 9.8 321. 9 9.3 
reaction time is somewhat smaller than at the normal atomospheric pressure, 
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if there is no strong sound. 
(III) In the normal atomospheric pressure, the discriminative reaction time 
(in the situation 3) is more than three times as long as that of the situation 
2 (reaction to the regularly alternating stimulus). The percentage of devia-
tion (mean deviation) is also three times as much in the situation 3 as that 
in the situation 2. 
(IV) At the low atomospheric pressure 5000M. height the reaction time becomes 













































Experiment in normal atm. pressure in tank. 
St. I Red Orange Blue 











































































































normal atomospheric pressure. As an example, we show the result of subject 
Kr. in the Table 4. 
(V) In the normal atomospheric pressure as well as in the low atomospheric 
pressure, the reaction time is different according to the experiment days. 
As an example we show the result of subject Kr. obtained on September 18-
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(VI) There are great individual differences between the reaction time at the 
normal atomospheric pressure and that at the low atomospheric pressure of 
5000 M. height, Subject A (post graduate student) is 4. 47 times as slow at 
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I 18th Sep. 
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Table 6 
Experiment in normal atm. presure in the tank. 
\~S~b ~I--A--11--Kt--1--K_r_, __ 1 __ 

























































Experiment in low atm. pressure at 5000 M. height. 
































































50 Y oshikazu O h w a k i 
>, 
+->] ~Date i::- ::~~ 16th. Oct. 11th. Sep. 4th.Aug. vsl, ~~ 
·-"O 
'Cl s 
red right +211.0 +224.5 +254.5 @ __ ;::: hand v-::, ~::, s left +316.0 +230. 5 +-> S-- orange +357.5 Cl)•-.µ hand ..ct, rJJ 
V>,bl) 
blue right +283. 0 +450.5 +195.0 g u.€: foot 
V g-:;; 
w g.e left +298.0 !EV 2 green foot 
_Ci.b<il 
I 
right "' 1. 84 1.45 2.36 4-)•- E red hand @'32 
1il .§ <ii orange left 2.22 1.63 2.34 :i:: in >.·- hand 
~ >,,:: '3 
right .,... u~ S blue 1.67 1. 80 1. 89 0 g ::,·.;:, foot 
0 ::l ~Cll 
eft :OO"S-.b.() 2.25 ~].s·Ei green foot 
Error 3 0 2(1) 
the 5000 M. height. But subject I (student) becomes only 2. 55 or less than 
2. 0 times as slow. As for the individual differences, they may be ascribed 
to the age of the subject. 
(VII) The error reaction occurs not so often in the low atomospheric 
pressure of 5000 M. height. But the error may occur even in the case of the 
stimulus which appears oftenest. Subject I has the fewest errors. 
(VIII) As an example one of the subjects reports about his introspection, 
when he reacted erroneously: "Although I knew that blue light was to be 
reacted with my right foot, I reacted with my right hand. Although I knew 
well that it was blue, I got distracted. If I do not try to concentrate my 
attention firmly and consciously, it is easily distracted". 
(IX) An error sometimes happens on the side of the experimenter, at the 
low atomospheric pressure. 
(X) The protocol letter of the experimenter becomes remarkably disorderly, 
according to the duration of time in the low atomospheric pressure. Here is 
shown, as an example, the letters of subject Kr. in the low atomospheric 
pressure. (Fig.1). On roman letter, Tanaka has observed such disorder in 
1924 at Oxford. <3) 
(Xf) The subject as well as the experimenter feel headache on their fore-
















. Sept 11. 1944. 
2:11 to 2:36p,
 m. Subj. I.) 
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R:f:SUME 
Influence de la basse pression atomospherique sur le temps de reaction 
distinctive. 
Cette e:xpermientation fut faite en 1944 dans l'institut de la medecine 
aeronautique de l'Universite de Tohoku, Sendai. 
ZUSAMMENFASSUNG 
Beeinflussung des niedrigen Luftdrucks auf die Wahlreaktionszeit 
Diese Arbeit ist eine Studien durchgefiihrt in de mmedizinischen Luft-
fahrtlaboratorium, Tohoku Universitat, Sendai, (Direktor; Prof. Dr. Toyojiro 
Kato) im Jahre 1944 
